WE CLAIM ; 

1. V^n apparatus for use in the detection of an 
analyte by elecdrochemiluminescence comprising an electrode and a 
counterelectrodeV said electrode or counterelectrode having 
immobilized on a Wurf ace thereof a predetermined amount of a 
reagent capable of binding an electrochemiluminescent labelled 
species or a bindd\ng partner of an electrochemiluminescent 
labelled species. 

2. An Apparatus for use in the detection of an 
analyte by electrocnemiluminescence comprising an electrode and a 
counterelectrode, said electrode or counterelectrode having 
immobilized on a surface thereof a predetermined amount of a 
reagent capable of diWectly or indirectly binding an 
electrochemiluminescent labelled species. 

3. \ An apparatus for use in the detection of an 
analyte by eliectrochemiluminescence comprising an electrode, said 
electrode hayili^ immobilized on a surface thereof a predetermined 
amount of a reaq^t| capable of binding a component of a binding 
electrochemilqmitiaficence assay. 

4. An\ apparatus as recited in claim 3 wherein said 
electrode is the working electrode. 

5\ An apparatus as recited in claim 3 wherein said 
O^Bc^ode is\the counterelectrode. 

6. \ An apparatus as recited in claim 3 wherein the 



mmo^^ilized reagent and electrode complex is substantially 
permissive to electron transfer between said electrode and an 
electrochemiluminescent label. 
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^ 7. \ An apparatus as recited in claim 3 wherein said 

fe^cjtrode is Comprised of a porous material. 

8. An apparatus f orVietection of an analyte by 
electrochemiluminescence comprisi\g a porous electrode and a 
counterelectrode . 

An apparatus for use in the detection of an 
analyte by Electrochemiluminescence comprising a working 
electrode and\a counterelectrode, said working electrode having 
obilized on ja surface thereof and in electrochemical contact 
therewith, a predetermined amount of a reagent capable of binding 
a component of a binding electrochemiluminescence assay. 

l\). An apparatus for use in the detection of an 
analyte by e^ctrochemi luminescence comprising a working 
electrode an^ NiTJ^punter electrode, said counterelectrode having 
immobilized oriV /surface thereof and in electrochemical contact 
therewith, a pTe^ietermined amount of a reagent capable of binding 
a component of a binding electrochemiluminescence assay. 

11. An appar^ttas for use in the detection of an 
yte by electrochemiluminescence comprising an electrode, a 

and a porous matrix in electrochemical contact 
said electrode, said porous matrix containing on a surface 
thereo^/a predetermined amount of a reagent capable of binding a 
comjzTonent of a binding electrochemiluminescence assay. 

12. An k^'toaratus for use in the detection of an 
analyte by electrqoJj^mi}luminescence comprising an electrode and a 
plurality of discr^t^^inding domains, said binding domains being 



nterelectroc 
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analyte by electrochemi:. 



capable of binding a coiiponent of a binding 
electrochemiluminescencij assay. 

13. An apparatus for use in the detection of an 
uminescence comprising a working 
electrode and a pluralitiy of discrete binding domains each 
containing a predeterminjed amount of a reagent capable of binding 

electrochemiluminescence assay 
:us as recited in claim 13 further 
comprising a counterelectrode. 

15 • An apparalfus as recited in claim 13 further 

rode, sample delivery means and light 



a component of a binding 
14 . An appara 



including a counter elae^ 
detection means. ' 

16. An app 




a component of a binding 



use in the detection of an 



analyte by electrochemflui^mij^escence comprising 

(a) an^e^'fectrode, 

(b) a plurality of discrete binding domains each 
containing a predeterminctd amount of a reagent capable of binding 

electrochemiluminescence assay, 

(c) a counterelectrode, 

(d) mean^ for sample delivery to said binding 

domains, 

(e) means for triggering 
electrochemiluminescence,! and 

(f) means\for electrochemiluminescence detection 
17 \ An apparatus for use in the detection of an 

analyte/ by electrochemiluminescence comprising 

(ay) an electrode. 
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said e 




• 



25. An apparatus as recited in claim 17 wherein said 
port is a pdrous matrix, said matrix being positioned between 

ode and counterelectrode. 

26, \ An apparatus for use in the detection of an 
analyte by eleq[trochemiluminescence comprising 

a) an electrode, 

(h) a plurality of discrete binding domains each 
containing a predetermined amount of a reagent capable of binding 
a component of a joinding electrochemiluminescence assay, 

(clj) Vfa qojanterelectrode, 

(d) V^'^trtr^ns for sample delivery to said binding 

domains, 

(e) ideans for triggering 
electrochemiluminescence, and 

(f) a plurality of means for electro- 
chemiluminescence detec\tion. 

2V. An apparatus as recited in claim 26 wherein said 
plurality ofXmeans for electrochemiluminescence detection is used 
o image one or more of said binding domains, 

28. \An apparatus as recited in claim 27 wherein at 
east one of sayd plurality of detection means detects 

electrochemiluminescence from one binding domain. 

29. An apparatus as recited in claim 27 wherein said 
plurality of means for electrochemiluminescence detection is a 
CCD array or a diode array. 

30. An apparatus for use in the detection of an 
analyte by electrochemiluminescence comprising an electrode 
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having iininobiliz^don a surface thereof a plurality of discrete 
7vN:iinding domajrfJs, said binding domains being capable of binding a 
^^omponep^ of a binding electrocheitiiluminescence assay. 

31. An apparatus for use in the detection of an 
analyte by e^ectrochemi luminescence comprising an electrode 
having immob^il^i^^a^ on a surface thereof a plurality of discrete 
binding domai\/^{^^^^ch containing a predetermined amount of a 
reagent capab5|^eV6f binding a component of a binding 
electrochemiluminescence assay, 

32. An apparaj:r^j§ for use in the detection of an 
n^lyte by electrqpHemiluminescence comprising an electrode 

ving immobilized on a surface thereof a plurality of discrete 
inding ^^ains, said binding domains containing an 
electar^ochemi luminescent label. 

3 31. An apparatus for use in the detection of an 
analyte by e]\ectrochemiluminescence comprising an electrode 
having immobilized on a surface thereof a plurality of discrete 
binding domains^ said binding domains being capable of generating 
a plurality of( tei©st3?ochemi luminescence signals; and a 
counterelectroc 

34. ^a^^pparatus for use in the detection of an 
analyte by electrbchemiluminescence comprising a support having 
immobilized thereof a plurality of discrete domains each 
containing a predetermined amount of a reagent capable of binding 
a component of a bii\ding electrochemiluminescence assay. 

35. ^^^apparatus for use in the detection of an 
aYfal^te by electrochemiluminescence comprising an electrode and a 
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support having irninobilized on a surface thereof a plurality of 
discrete binding! domains each containing a predetermined amount 
of a reagent capable of binding a component of a binding 

ctrochemi luminescence assay, said electrode and said binding 
oma/ns being in electrochemical contact. 

36. An apparatus as recited in claim 35 wherein the 
eljsctrode is the working electrode. 

37. An apparatus as recited in claim 35 wherein the 
electrode is the coui\terelectrode. 

3^. An apparatus for use in the detection of an 
analyte by ei^ectrochemiluminescence comprising: 

(a) an electrochemical cell 

(bj a first surface containing an electrode 
(c) a second surface having immobilized thereon a 
plurality of bindVng domains each containing a binding reagent 
capable of bindingya component of a binding 

electrochemiluminesfe^nce assay, said first and second surfaces 
being spatially allig)j^a^o permit electron transfer between said 
electrode and an e\^ptroclp4mi luminescence label directly or 
indirectly linked a\ sa/id binding reagent, 

39. An apparatus for use in the detection of an 
analyte by electrochemilWminescence comprising an electrochemical 
cell and an electrode having immobilized thereon a plurality of 
binding domains each containing a binding reagent capable of 
binding a component of a binding electrochemiluminescence assay. 

40. A method f or \conducting a plurality of 
electrochemiluminescence assays comprising the steps of: 
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(a\ contacting a plurality of discrete binding 
domains with a sample containing one or a plurality of analytes 
of interest under assay conditions; 

(b) \ causing one or more of said plurality of 
domains to electrocWemiluminescence; and 

(c) aetecting electrochemiluminescence at a 
plurality of said binfling domains. 

41. A method for conducting a plurality of 
electrochemiluminescence assays for a plurality of different 
analytes of interest cdmprising the steps of: 

(a) contacting a plurality of discrete binding 
domains, with a sample Containing a plurality of analytes of 
interest under assay pDriditions; 

(b) cpusim plurality of discrete binding 
domains to simultaneoq^y^M electrochemiluminescence; and 

(c) siimlpimeously detecting 
electrochemiluminescence from each of said discrete binding 
domains. \ 

42. An article comprising a plurality of discrete 
binding domains on a supportt, said binding domains having a 
relative spatial organization with respect to one another and 
having different binding specificities for binding a plurality of 
different analytes of interest in an electrochemiluminescence 
assay. 1 

43. An article comprising a plurality of discrete 
binding domains on a support 4ach of said domains having a 
relative spatial organization with respect to one another and 
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each having a different binding specificity for an analyte of 
interest in an electrochemiluminescence assay, each domain 
containing a different binding component bound to a different 
analyte of interest. 

44. An article comprising a plurality of discrete 
binding domains on a sup>port, said domains having a relative 
spatial organization\ with respect to one another and each having 
a different binding Specif icity for an analyte of interest in an 
electrochemilumine/scOTpe assay, each domain being bound directly 
or indirectly, to \ aMfferent analyte of interest and to a moiety 
capable of electrocnl^i^ jAumlnescence . 

45. An artifcle comprising a plurality of discrete 
binding domains on a support comprising a porous material each of 
said domains having a relative spatial organization with respect 
to one another and each paving a different binding specificity 
for an analyte of interest in an electrochemiluminescence assay 
each domain containing aldifferent binding component bound to a 
different analyte of interest. 

6. An article as recited in claim 45, wherein said 
rc^s mater\^al comprises carbon. 

47. \ An article as recited in claim 45 which said 
porous materia^ comprises fibrils. 

48. An article comprising a plurality of discrete 
binding domains on a ^uppprt comprising a f unctionalized fibril, 
said domains having a ^Ip^ajtive spatial organization with respect 
to one another and each li^ving a different binding specificity 
for an analyte of interestXin an electrochemiluminescence assay, 




370068. 4\6150.APP 



135 



060396-16:57 



each domain being bound! directly or indirectly, to a different 
analyte of interest and! to a moiety capable of 
electrochemiluminescence. 

49. An article comprising a plurality of binding 
domains on a support comprising one or more polymer matrices, 
said domains having a relative spatial organization with respect 
to one another and each having a different binding specificity 
for an analyte of interest in an electrochemiluminescence assay, 
each domain being bound directly or indirectly, to a different 
analyte of interest and to a moiety capable of 
electrochemiluminescence. 

50. A cassettje for use in the detection of an analyte 
in a sample by electrochemiluminescence comprising: 

(a) ar^plJurality of discrete binding domains on a 
support; and j / 

(b) pairs of electrodes and 
counterelectrodes . \\ / 

51. A cassette for using the detection of an analyte 
in a sample by electrochemiluminescence comprising: 

(a) a plurality of discrete binding domains on a 

support ; 

(b) one or more pairs of electrodes and 
counterelectrodes spatiaMy aligned with said discrete binding 
domains; and 1 

(c) means! for sample delivery onto said plurality 
of discrete binding domains. 
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52. A cassette as recited in claim 49 wherein said 
plurality of discrete bind:.ng domains forms at least one surface 
capable of binding a component of a binding 
electrochemiluminescence assay. 

53. A cassette as recited in claim 50 wherein said 
plurality of binding domains includes binding domains having 
different binding specificities to provide for simultaneous 
binding of a plurality of different analytes of interest present 
in a sample. 

54. A cassette for detecting or measuring 
electrochemiluminescence comprising: 



(a) a fi 
discrete binding domain 

(b) a pr 
pairs, each of said plura\ 
aligned with an in proxim' 




support having a plurality of 
eon; 

of electrode and counterelectrode 
f discrete binding domains being 
to one of said plurality of 



electrode and counterelectrode pairs, said discrete binding 
domains and electrode and counterelectrode pairs forming a 
plurality of cells for defecting or conducting measurements of 
electrochemiluminescence, said electrode/counterelectrode pairs 
being addressable by a source of electrical energy in the form of 
a voltage waveform effective to trigger electrochemiluminescence; 
and 

(c) meanji for sample delivery onto said plurality 
of discrete binding doma:.ns. 

55. A cassett(i as recited in claim 53 wherein said 
plurality of binding domains includes binding domains having 
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different binding specificities to provide for simultaneous 
binding of a plurality of different analytes of interest present 



in a sample. 

56. A cassette for 
of interest in a sample compri 



detecting or measuring an analyte 
sing: 



(a) a first support having a plurality of 



discrete binding domains on a 
said discrete binding domains 



specificity than the other binding domains, each of said 



plurality of discrete binding 



surface thereof, at least one of 
being of different binding 



domains being hydrophilic and 



surrounded by hydrophobic regions; 

(b) a secon^kipport having a plurality of 
hydrophilic domains comprijsing^ 
conducting a chemical ass 

(c) means 
binding domains and said pi 
so that a sample to be analy 



contacted with a reaction medium. 



57, 



A cassette as 



reaction media suitable for 
reon^ and 
bringing said plurality of discrete 
ity of reaction media into contact 
ed present on each binding domain is 



recited in claim 50 in which said 



discrete binding domains further comprise an internal control. 



58. A method for 
binding domains on a support 



preparing a plurality of discrete 
containing binding reagents capable 



of binding to analytes of interest, comprising the steps of 



(a) forming 
support, said monolayer inc:. 



a self assembled monolayer on a 
uding a linking group A on the 



monolayer surface not adjacent to the support, said first linking 
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group A being capable of specifically binding to a linking group 
B ; and 

(b) contacting sdid first linking group A with a 
binding reagent capable of binding to an analyte of interest, 



said binding reagent being bound 



said binding reagent is linked to said monolayer by an A:B 



to said linking group B, so that 



said binding surface organized 



linkage to form a binding surfac 
as a plurality of discrete binding domains. 

59. A process according to claim 57 wherein a 
plurality of different binding rsagents are bound to the 
plurality of discrete binding domains and wherein said contacting 
step is carried out by deliverin(g a plurality of fluid samples, 
each fluid sample including a dijfferent binding reagent, onto 
said monolayer from a plurafli^y | of fluidic guides. 

60. A method for^ dytfedti^g or measuring an analyte in 
an electrochemiluminescence KirtdYng assay comprising the steps 
of: 

(a) contacting/ a plurality of discrete binding 
domains immobilized on a surface of one or more supports with a 
sample containing a plurality/ of analytes and a component of said 



assay linked to an electroch 

(b) applying 



liluminescence label; 
a voltage waveform effective to 
trigger electrochemiluminescence at one or more of said domains 
in the presence of a reaction medium suitable for conducting an 

sjay ; and 

or measuring 

said plurality of domains. 



electrochemiluminescence ass 

(c) detectirg 
electrochemiluminescence frcm 



I 
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1. A kit for use in performance, of a plurality of 
electrocheini.luininescence assays for a plurality of analytes of 
interest comprising: 

^ (a) an article comprising a plurality of discrete 
binding domains\on a support, said binding domains having a 
pelative spatial \organization with respect to one another and 

aving different binding specificities for a plurality of 
different analytes \of interest in an electrochemi luminescence 
assay; and 

(b) a\ vessel containing a reagent necessary for 
the conduct of said assays, 

62. A kit as recited in cVaim 60 further including an 
apparatus for performing said assays, 

A kit for use in performance, of a plurality of 
electrochemi\uminescence assays for a plurality of analytes of 
est comprsising: 

a vessBel containing binding components specific for a 
plurality of different analytes for use in a plurality of 
electrochemilumine^cence assays < 

64. A kit as recited /in claim 62 further containing 
one or more vessels containing-^on-binding components for a 
plurality of electrochemi lum:Lne4^P^ce assays, 

65. A kit as reci^^^d|/in ^^laim 62 further containing an 
article comprising a plurality |Df jiiscrete binding domains on a 
support, said binding domains Irving a relative spatial 
organization with respect to one another and having different 
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binding specificities 
interest in an electr 




plurality of different analytes of 
jfi luminescence assay. 

66. An apparatus fW measuring 
electrochemiluminescence of a sample comprising: 

(a) a plurality oV cells for holding at least one 
sample, said plurality of cells beang formed from a plurality of 
electrode and counterelectrode paii^te and a first support that 
comprises a plurality of discrete bihding domains, said plurality 
of discrete binding domains being aligned with and in proximity 
to the plurality of electrode and countierelectrode pairs, said 
electrode and counterelectrode pairs bei\ig separately 
addressable, said cells being suitable fot conducting 
measurements of electrochemiluminescence, 

(b) voltage control means ad^ted to apply a 
controlled voltage waveform to said plurality^ of electrode and 
counterelectrode pairs, said voltage waveform being effective to 
trigger electrochemiluminescence in said plurality of cells, and 

(c) photon detector means for detecting 
electrochemiluminescence from said sample. 

67. A cadbette for detecting or measuring an analyte 
of interest in a sample comprising 

(a) a>flrst support having a plurality of discrete 
binding domains on jchjp Surface thereof to form at least one 
binding surface, at\j44a^fet-j^ome of said discrete binding domains 
being of different h^di^q specificities than other binding 
domains, each of said plurality of discrete binding domains being 
hydrophilic and surrouided by hydrophobic regions and 
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# 



(b) a second support having a plurality of 
hydrophilic domains comprising reaction media suitable for 
conducting a chemical assay thereon to form an assay surface, 

said plurality of discrete binding domains and 



said plurality of said reactii 



n media being capable of being 



brought into contact so that ^ sample to be analyzed present on 
each binding domain is contacted with a reaction medium to detect 
or measure an analyte of intepest. 

68. A method for cjletecting or measuring 
electrochemiluminescence in k sample comprising 

(a) contact 



discrete binding domains 
situated on a surface of 
comprising molecules lia 



one or more of a plurality of 
sajid^lurality of binding domains 

supports, with a sample 
d to An electrochemiluminescent label, 
wherein a plurality of e&.ectr^de and counterelectrode pairs are 
spatially aligned with saidl plurality of discrete binding 
domains, wherein said plurality of electrode and counterelectrode 
pairs is present on a second support surface, 

(b) placing]/ said second support surface proximate 
to said binding surface s<i that each said electrode and 
counterelectrode pair is broximate to a different binding domain, 

(c) applyi^ng a voltage waveform effective to 
trigger electrochemiluminescence at each of said plurality of 
electrode and counterele ::trode pairs, and 

(d) dete:::ting or measuring said 
electrochemiluminescence . 
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69. A method for detectinjg or measuring analytes of 
interest in a sample comprising 

(a) placing drops off a sample containing an 
analyte to be detected or measured /on a plurality of discrete 
binding domains on a support surface, said plurality of discrete 
binding domains comprising at least one binding domain that 
contains binding reagents that are identical to each other and 
that differ in specificity from tpe binding reagents contained 
within other binding domains, each of said discrete binding 
domains being characterized as either hydrophobic or hydrophilic, 
with the proviso that the region of said support surface 



ain is ( i) hydrophobic if said 
nd (ii) hydrophilic if said 
o as to allow said one or more 
to bind to said binding 



surrounding each said binding dc 
binding domain is hydrophilic, d} 
binding domain is hydrophobicTX 
analytes of interest in the/ sannj 
domains, and 

(b) contactiri^ ^aid/drops on said first support 
with a surface of a second support having a plurality of discrete 
hydrophilic domains comprisingl reaction media suitable for 
conducting a chemical assay tnereon, and 

(c) determining the presence of said aiialytes of 
interest that are bound to said binding domain. 

70. A method for detecting or measuring 
electrochemiluminescence in ^ sample comprising the following 
steps in the order stated: 

(a) contactinb a sample with a surface of a 



support,- said surface contai 



ning a plurality of discrete binding 
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domains, said binding domains beinj spatially aligned with and 
capable of being brought into proximity to a plurality of 
electrode and counterelectrode pai/rs; 

(b) bringing said binding domains into proximity 
to said plurality of electrode and counterelectrode pairs; 

(c) applying a voZLtage waveform effective to 
trigger electrochemiluminescenci; and 

(d) detecting on measuring 
electrochemiluminescence • / 

71. A method of detecting or measuring an analyte of 
interest in a sample comprising: 

(a) contactinig a sample with a surface of a 
support, said surface ccmta^ning a plurality of discrete binding 
domains, said binding dimaifp^^ spatially aligned with and 
capable of being broughy^^^o^^^ to a plurality of 
electrode and countereleb^tod^pairs, said binding domains being 
capable of binding an anajyte of interest, in which said 
contacting is under conditions such that binding of any analyte 
in the sample to said binding domains can occur; 

(b) contacting said binding domains with a binding 
partner of the analyte df interest, in which said binding partner 
is linked to an electroihemiluminescent label; 

(c) brir^ing said binding domains into proximity 
to said plurality of electrode and counterelectrode pairs; 

(d) applying a voltage waveform effective to 
trigger electrochemiluminescence; and 
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(e) detecting oir measuring 
electrochemiluminescence, in wmich an increase in 
electrochemi luminescence over background levels indicates the 
presence or amount of the analyte in the sample. 

72. A method for conducting a plurality of 
electrochemiluminescence assays comprising the steps of: 

(a) contacting a plurality of discrete polymer 
matrices, each polymer matrix comprising one or more binding 
domains with a sample containiing one or a plurality of analytes 
of interest; 

(b) causing one or more of said plurality of 
domains to electrochemiluminesce; 

(c) detectil^g^lectrochemiluminescence. 

73. A method ais recjited in claim '^^ wherein 
electrochemiluminesce is o^ epte^^ ^^ photographic film. 

74. A method f op dondfucting a plurality of 
electrochemiluminescence assays comprising the steps of: 

(a) contacting a plurality of binding domains 
comprising oligonucleic acids with a sample containing one or a 
plurality of analytes of intkrest; 

(b) causing one or more of said plurality of 
domains to electrochemiluminesce; and 

(c) detecting electrochemiluminescence at a 
plurality of said binding domains. 

75. A method as recited in claim 74 wherein said 
plurality of binding domains contain oligonucleic acids linked to 
electrochemiluminescent labels. 
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76. A method as rec/ited in claim 74 wherein said 



plurality of binding domains 
electrochemiluminescent label£i 



ontain oligonucleic acids linked to 
and one or more of said analytes, 



of analytes present in a mi 
below about lO""^ comprising^ 

(a) contacti] 





when bound to said oligonuclej-c acids, causes modulation of the 
electrochemiluminescent signal from one or more binding domains. 

77. A method for conducting a plurality of 
electrochemiluminescence ass^^s comprising detecting a plurality 

ponent sample at a concentration 
ps of : 

plurality of discrete binding 
domains with a sample contaii^ing one or a plurality of analytes 
of interest; 

(b) causing dne or more of said plurality of 
domains to electrochemiluminesce; and 

(c) detectirJg electrochemiluminescence at a 
plurality of said binding domains. 

A system for conducting a plurality of 
lectrochemil\^minescence assays comprising: 

a) a plurality of binding domains specific for a 
li:^rality of diff^ent analytes; 

(b) as. voltage waveform generator; and 

(c) a photon detection means. 

79. A system for\ conducting a plurality of 
electrochemiluminescence a>^aarys comprising: 

(a) an elea 

(b) a countexj^lectrode; 
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(c) a plurality. of binding domains specific for a 



plurality of different analyt. 



(d) means for 



and 




ing electrochemiluminescence; 



(e) means for cslectrochemiluminescence detection. 
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